Background. Gastrointestinal stromal tumours (GISTs) 
Introduction
Gastrointestinal stromal tumours (GISTs) are currently defined as mesenchymal tumours of the gastrointestinal tract, mainly KIT (CD117)-positive. 1 These tumours usually affect the population over 50 years, rarely patients younger than 40 years of age, and are extremely rare in the child-hood. [1] [2] [3] The frequency of GISTs is about 10 to 20 cases per million persons, according to the Miettinen and Lasota. 4 GISTs can arise anywhere through the gastrointestinal tract but they can also occur in the omentum, mesentery and retroperitoneum as a primary tumour. In 70% of cases GISTs arise in stomach, the second most frequent site is small intestine (20-30%) . Other less frequent sites are anus, rectum, colon and oesophagus. 4 GISTs of gastrointestinal tract commonly arise in the muscularis propria of the stomach or intestinal wall, usually in the outer muscular layer. That is the reason why GISTs have an exophytic growth pattern in majority of the cases and usually manifest themselves as large extraluminal abdominal masses. Clinical features of GISTs depend on the size and anatomic location of the tumour. They can be presented with mild signs and symptoms of anaemia caused by occult bleeding in the gastrointestinal tract or they can have a dramatic picture with hematemesis, melena, abdominal pain and signs of intestinal obstruction. 5, 6 Histogenetically gastrointestinal stromal tumours probably originate from interstitial cells of Cajall (or the native KIT-positive gut pacemaker cell) which intermediates between the GI autonomic nervous system and smooth muscle cells regulating GI motility and autonomic nerve function. This postulate is made on the expression of KIT on GISTs tumour cells. 1, 7 Larger forms of GISTs are usually centrally cystic, positioned extraluminally, while smaller GISTs are subserosal and intramural solid tumours, rarely polypod intraluminal ones. 1 GISTs can generally be divided into three groups: spindle cell type (70%), epithelioid type (20%) and mixed spindle and epithelioid cel type. 7 Gastric GISTs can be histologically divided into two groups, four spindle cell subtypes (sclerosing spindle cell, palisaded-vacuolate spindle cell, hypercellular spindle cell, sarcomatous spindle cell) and four epitheloid subtypes (sclerosing epithelioid GIST with syncytitial pattern, epitheloid GIST with dyscohesive pattern, hypercellular epitheloid GIST, sarcomatous epitheloid GIST). Sarcomatous subtype is highly cellular form of GIST with a marked mitotic activity (more than 20 per 50 HPFs). 9 The most important feature for immunohistochemical differentiation between GISTs and other similar soft-tissue tumours are the antigens on the surface of the tumour cells, especially KIT tyrosine kinase receptor (CD117) which has been found in more than 95% of GISTs. There are other antigens which are less specific for GISTs but are commonly expressed, like CD34 and nestin. GISTs sometimes express smooth muscle cell markers (like smooth muscle cell actin-SMA), but are usually negative for desmin, the muscle type intermediate filament protein. 1 KIT imunoreactivity has shown to be very useful in the treatment of GISTs with immunotherapy as well as in diagnostics. The immunotherapy of GISTs is based on targeting of tyrosine kinase receptors with a selective KIT-tyrosine kinase inhibitor (STI-571, imatinib mesylate). The drug acts as a selective c-kit blocker. 6 The contrast-enhanced computed tomography (CT) is currently widely available diagnostic imaging method and the imaging modality of choice for patients with abdominal mass suspected for GISTs. 7 The standard initial treatment for GISTs, even in non-resectable cases, is the surgical treatment. Some authors propose the immediate treatment with imatinib for unresectable and/or metastatic disease. 8 
Case report
A 70-year old female patient underwent abdominal ultrasound (US) because of pal-or focal lesions in the parenchymal organs have been found. The working (imaging) diagnosis of mesenchymal tumour of the stomach wall (probably GIST) has been established ( Figure 2) .
The upper G-I tract follow through with barium showed elongated stomach with sharply demarcated contours and concavely impressed lesser curvature (Figure 3) .
The patient has been treated surgically with a complete gross resection. During the explorative laparatomy a large tumour in the upper abdomen with origins on the lesser curvature of the stomach without lymphadenopathy has been found ( Figure 4) .
The material obtained during surgery has been sent to the pathohystologic analysis and immunochemical evaluation. The gross pathologic feature of the specimen was an encapsulated mass of medium firm consistency, measuring 18 cm in largest diameter. On cut section the tumour was whitish and greyish with dispersed areas of swirling structure. Predominant histological features were spindle shaped cells with scant cytoplasm and big nucleus without nucleolus. The tumour cells formed swirling structures and tracks. Focal areas of degeneration and small areas of tumour tissue necrosis were found.
Three mitoses per 50 consecutive high power fields (HPF) have been detected.
The immunohistochemical analysis showed that the tumour cells were CD117(Ckit), CD 34 and BCL2 positive, SMA -/+ and S-100 negative. The diagnosis of gastrointestinal stromal tumour was established.
Discussion
GIST is usually placed in the stomach and small intestine. The gastric form is especially common between other possible locations, 50 to 70% of GISTs are located in the stomach, 33% of cases in the small pable mass in the upper abdomen. The patient suffered from inapetency without vomiting and weight loss, hematemesis or melena. US revealed a large round hyperechogenic expansive mass with small hypoechogenic areas in the central part. There were no signs of focal lesions in parenchymal abdominal organs or lymphadenopathy ( Figure 1) . The next step in diagnostics was computed tomography (CT) of the abdomen, performed with three postcontrast phases and distension of gastrointestinal (G-I) tract with 1000ml of water. CT depicted a large intraperitoneal mass in the upper abdomen, ventrally placed and sharply demarcated from surrounding structures except from stomach. The lesion had a heterogeneous structure on native and postcontrast scans with higher attenuation coefficients on periphery and lower in the central part (about 30HU on precontrast and 60HU on postcontrast scans). There were no significant changes in attenuation values centrally between precontrast and all series of postcontrast scanns. No lymphadenopathy intestine, 5 to 15% in rectum and colon and only 1 to 5% in oesophagus. 2, 10 GISTs can originate outside of the gastrointestinal wall, in mesentery or peritoneum in 10% of cases, but they are extremely rare retroperitoneally. Both sexes are equally affected by GISTs, commonly between 40 and 70 years. The small intestine GISTs are usually more aggressive and have a more grave prognosis than GISTs which originate in other segments of G-I tract. 3, 11 The factors that worsen the prognosis of GISTs are location (all extragastric locations), size of the tumour (bigger than 5cm), advanced age of the patient, metastasis at the time of tumour manifestation, tumour tissue necrosis and high mitotic index (more than five mitosis per 50 highpower fields). 4, 10, 11 In 10 to 30% of GISTs malignant forms have been diagnosed. 4 The two most important factors that influence GISTs prognosis are the tumour size and mitotic index. Currently it is believed that only tumours with diameter smaller than 1 cm can be considered as definitely benign on clinicopathologic features. 12 The patient presented in this report has few bad prognostic factors, age of 70 years and the tumour largest diameter of 18 cm.
Clinical features of GISTs depend on the tumour size and anatomic location of the tumour, they can be mild signs and symptoms of anaemia caused by occult bleeding in the gastrointestinal tract or dramatic picture with hematemesis, melena, abdominal pain and signs of intestinal obstruction. 5 GIST of the stomach, small and large intestine and anorectum usually manifest with gas- trointestinal bleeding from mucosal ulcerations. The other common clinical features are abdominal pain, nausea, dysphagia, vomiting, weight loss and palpable abdominal mass. 13, 14 The leading clinical feature of the case presented in this article was palpable abdominal mass in the epigastrium. G-I tract obstruction can be manifested in 10 to 30% of cases, usually in the cases of the small intestine GIST. The biliary tract and the renal obstruction may be the clinical feature of the duodenal GIST. 13, 15 The tumour is usually covered with an affected organ serosa. In the cases of the surrounding structures infiltration by the GIST the primary tumour has more often smooth and broad pushing than insinuating fascicles. The typical location of the first recurrence of GIST is in the abdomen. Liver is the most common metastatic site, in 65% of cases. The lung and bone metastases usually develop later than liver metastases. Lymph node metastases are very rare for the difference to lymphoma and leiomyosarcoma. 1, 12, 16 Computed tomography (CT) and magnetic resonance imaging (MRI) are used for the radiologic diagnostic evaluation of patients with abdominal mass suspected for GIST. Contrast-enhanced CT is currently an imaging method of choice for diagnosing of GISTs, staging and surgical planning because of its wide availability. Endoscopic ultrasound can be used for the evaluation of the local extent in patients with small tumours which have been found incidentally during endoscopy. MRI is a better imaging method for the evaluation of patients with rectal GISTs. MRI is indicated for the evaluation of liver lesions which can not be characterized definitely on CT scans and in cases of contrast-enhance CT is contraindicated. 8, 17, 18 The factors that influence CT features of GISTs are size of the tumour, aggressiveness of the tumour and time of presentation during the course of the disease. 18 The typical CT finding of primary GIST is a large mass with heterogeneous structure because of usually centrally placed necrosis, haemorrhage, or cystic degeneration. In fact, the tumour can be so large that it is difficult to define its origin. On postcontrast scans the tumour is usually presented as a hypervascular and wellenhancing heterogeneous mass. Ulceration and fistulisation to the lumen of GI tract are often seen in GIST patients. Small GISTs are commonly presented as homogenous masses. 18 MRI can be used to follow-up the operated patients and to evaluate response in the patients on an adjuvant therapy with imatinib. Fluorine-18-fluorodeoxyglucose (FDG) positron emission tomography (PET) is recommended in patients on imatinib therapy which need an early detection of tumour response to imatinib because of the possibility for the surgical resection after the cytoreduction with imatinib. 17 There is no need to perform PET scan in every GIST patient after the complete surgical resection of the tumour. PET can be performed on patients with CT or /and MRI images suspected for metastases. 8, 17, 18 The imaging diagnosis of GIST can be suggested when CT depicts a large, mainly extraluminal tumour arising from the stomach or small bowel wall with heterogeneous contrast material enhancement (with higher attenuation coefficients peripherally and lower coefficients in the central part). Metastases are usually presented in the liver and on the peritoneum, but a lymph node enlargement is very rarely depicted. 18, 19, 20 A triphasic CT scanning technique with scanning of the native scans and post-contrast scans after the intravenous injection of contrast material in an arterial and a porto-venous phase with delays of 20-30 s and 70-80 s, respectively, is preferred for baseline scans and follow-ups during and after the treatment. 17, 18 Unlike GISTs, lymphomas usually cause lymph node enlargement and circumferential bowel wall thickening which homogenously enhances on post-contrast scans. Carcinoid tumours commonly arise in the terminal ileum often stimulating a desmoplastic reaction with calcifications. A local infiltration and a visceral obstruction are common radiologic features of the carcinoma, very often in large tumours. Metastases of the bowel wall are usually multifocal masses in patients with a history of primary known malignancy. 18, 20, 21 It is still difficult to make a differentiation between GIST and other soft-tissue tumours like leiomyosarcoma, intraabdominal fibromatosis of the bowel wall, malignant tumours of nerve sheath and the tumours of vascular origin with radiological and pathological methods. 21 Pathohystology accomplished with immunohystochemistry still remain the gold standard for diagnosing of GIST. The transabdominal biopsy is not recommended because of the possibility of seeding the tumour cells. 16 GISTs are commonly positive for KIT (CD117), a tyrosine kinase growth factor receptor. KIT positivity is usually strong and pancytoplasmic, but some epithelioid forms of GISTs of the stomach may be weakly CD117 positive or even negative. 1 We must be aware and analyse the KIT positivity together with other clinical signs, imaging method findings and immunohistochemical test results because there are few other tumours which are generally CD117 positive like small cell carcinoma of the lung, mastocytoma, seminoma and extramedullary myeloid tumour. Tumours like metastatic melanoma, clear cell sarcoma, Ewing sarcoma family of tumours, childhood neuroblastoma and angiosarcoma also sometimes express CD 117. 22 Among other GIST markers CD34, the hematopoetic progenitor cell antigen plays an important role because it can be found in 80 to 85% of gastric GISTs and 50% of small intestinal GISTs. CD34 is usually expressed on endothelial cells, subsets of fibroblasts and neoplasms related to these cell types. 9 Small intestinal GISTs more often than gastric GISTs express muscle cell markers like SMA. Smooth muscle fibers can be interspersed with SMA and desmin positive GIST intratumoral spindle cells during the infiltration of tumour; in this situation we can have a false muscle marker positivity. The SMA positivity is a favourable prognostic factor for the gastric and small intestinal forms of GIST. The detection of S100 protein is relatively rare in GISTs, it seems to be an adverse prognostic factor in gastric GISTs. 1, 9 Nestin is a type VI intermediate filament protein typical of many stem cells which can be found in most of the cases of GISTs but also in GI schwanomas. 23 The surgical resection is the standard initial treatment for GISTs. Until the beginning of an application of imatinib (the specific tyrosine kinase inhibitor) in GIST therapy, surgery was the only way of the treatment because the conventional chemotherapy and the radiation therapy proved inefficient. Generally speaking about 85% of patients with primary localized form of GIST, they can be treated with a complete gross resection, but approximately 50% of those patients develop the tumour recurrence. 12 The patient presented in this article was treated with a complete resection of the tumour. The application of imatinib mesylate for the GIST treatment was a successful introduction of molecularly targeted therapy for the treatment of solid tumours. The imatinib therapy is used for the treatment of unresectable cases, recurrent or metastatic cases. Surgery or ablative modalities can be used when the disease becomes amenable to gross resection due to changes initiated by imatinib, or when the tumour develops resistance to imatinibe treatment. 8, 12 The evaluation of the GIST treatment with imatinib mesylate is usually performed with CT, sometimes with 18 FDG-PET. The problem in the evaluation of the GIST treatment with imatinib mesylate is that they correlate poorly with currently internationally agreed classifications for the evaluation of response to the treatment of solid tumours like the World Health Organization criteria or the Response Evaluation Criteria in Solid Tumors (RECIST) criteria. It is suggested that changes in tumour density on CT scans are better modes of assessment of the response to the imatinib treatment than an internationally agreed guidelines. The minority of patients with GIST, less than 15%, have a primary resistance to imatinib mesylate. Half of the patients will develop resistance 2 years after the initiation of the imatinib treatment, usually because of the secondary KIT mutation. 12 Generally, the median time of recurrence of GISTs after the surgery is 19 to 25 months with the 5-year survival rate about 50%. 11 GIST may be statistically rare mesenchymal tumour of the gastrointestinal tract, but whenever the large heterogeneous, abdominal mass with higher attenuation on periphery and lower in the central parts is depicted on the contrast-enhanced CT scans, GIST must be firstly put on the differential diagnosis list. That is important because the transabdominal biopsy of the tumour is not recommended because of the possibility of seeding the tumour cells. 16 
